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FORTHCOMING MEETINGS 


MONDAY, 7TH FEBRUARY, at 6 p.m. ‘The first of three CANTOR LECTURES 
m ‘Some Aspects of Music’, entitled ‘Music in Education’, by W. Greenhouss 
Allt, Mus.D., F.T.C.L., F.R.C.O., Principal, ‘Trinity College of Music. (Vhe 


lecture will be illustrated with a film, lantern slides and recordings.) 


rUESDAY, STH FEBRUARY, at 7.30 p.m. FILM EVENING. ‘The Back of Beyona’ 
and ‘The Culbin Story’. (Full details were announced in the last issue of the 
Journal.) 


WEDNESDAY, 9TH FEBRUARY, at 2.30 p.m. PERCY SMITH MEMORIAL LECTURE. 
(Jointly with the Faculty of Royal Designers for Industry.) ‘Public Lettering’, 
by Christian Barman, R.D.I., F.R.I.B.A., Publicity Officer, British ‘Transport 
Commission. F. J. Stratton, C.B.E., M.A., Chairman and Managing Director, 
Messrs. Upsons, Ltd., will preside. (The lecture will be illustrated with lantern 


slides. ) 


MONDAY, FEBRUARY, at 6 p.m. ‘he second of three CANTOR LECTURES 
on ‘Some Aspects of Music’, entitled *.\usite in the Theatre’, by Leslie Bridgewater, 
Music Adviser, Shakespeare Memorial ‘Vheatre, Stratford-on-Avon, and Musical 
Director, H. M. ‘Tennent, Ltd. (he lecture will be illustrated with the aid 
of piano and gramophone.) 


WEDNESDAY, I6TH FEBRUARY, at 2.30 p.m. ‘Welfare in a Large Family 
Firm’, by the Honble. H. A. Cozens-Hardy, J.P., D.L., a Managing Director of 
Pilkington Brothers, Ltd. Sir Harold West, C.1.Mech.E., F.I.1.A., J.P., Vice- 
Chairman and Managing Director, Newton Chambers & Co., Ltd., will preside. 


(lhe paper will be illustrated with lantern slides.) 


THURSDAY, FEBRUARY, at 6.30 p.m. DIscUssION on ‘Equality of 
Educational Opportunity: with special reference to Comprehensive Schools’. 
See special notice on page 148). 
MONDAY, 21ST FEBRUARY, at 6 p.m. ‘The last of three CANTOR LECTURES on 
me Aspects of Music’, entitled ‘Music in Medicine’, by Frank Howes, M.A., 
F.R.C.M., Music Critic of The Times. (The lecture will be illustrated with 
gramophone records. ) 
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WEDNESDAY, 23RD FEBRUARY, at 2.30 p.m. FERNHURST LECTURE. ‘Tirus D 
of Plants’, by F. C. Bawden, M.A., F.R.S., Deputy Director, and Head 
Plant Pathology Department, Rothamsted Experimental Station. Sir | 
Scott Watson, C.B.E., M.C., LL.D., D.Sc., lately Chief Scientifi 
Agricultural Adviser, Ministry of Agriculture, will preside. 


THURSDAY, 24TH FEBRUARY, at 5.15 p.m. COMMONWEALTH SECTION, ‘Vy 
Ifrica’, by S. Hylton Edwards, Assistant Director of Music, St. John’s © 
Johannesburg. Edric Cundell, C.B.E., Principal, Guildhall School of \| 
and Drama, will preside. (The paper will be illustrated with the aid ot 

and gramophone.) 


WEDNESDAY, 2ND MARCH, at 2.30 p.m. ‘Business as Patron in the Industrial 
by F. C. Hooper, B.Se., Managing Director, Schweppes, Ltd. Sir | 
Meynell, Master, Faculty of Royal Designers for Industry, will preside. 


Fellows are entitled to attend any of the above mee tings without tickets and 
also bring two guests. When they cannot accompany their guests, Fellows may 
them special passes, books of which can be obtained on appiication to the Secreto 


EVENING DISCUSSION MEETING 


A second Evening Discussion Meeting will be held, on the same lines as | 
first meeting which took place on 2oth January, on Thursday, 17th Febru 
at 6.30 p.m. The subject will be ‘Equality of Educational Opportunity 
spectal reference to Comprehe NSIVE Schools’, and the discussion will be open 
Miss Margaret Miles, B.A., Headmistress of Putney County Grammar Sc! 
(Girls). Sir Edward Crowe, K.C.M.G., a Vice-President of the Society, 
preside. Light refreshments will be available for those attending from 5.45 p 
for one shilling. 


A short report of the first discussion meeting is given on page 150. 


OFFER OF ENDOWED PRIZES, 1955 


The Society, as Trustee for the undermentioned endowments, offers 
following prizes during the year 1955: 
HOWARD PRIZE FOR MECHANICAL MOTIVE POWER 


The Howard ‘Trust was established in 1868 for the purpose of making awat 
periodically to the authors of treatises on steam or other motive agents, 
a prize of {50 will be awarded to the author of a treatise on some aspects of | 
subject of mechanical motive power. 


BENJAMIN SHAW PRIZE FOR INDUSTRIAL SAFETY 


The Benjamin Shaw ‘Trust was founded in 1876 ‘for the promotion of impro 
ments in all matters relating to unhealthy and dangerous occupations’, a sub) 
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ich the Royal Society of Arts has taken a practical interest ever since its 
lation in 1754. A prize of £20 is offered in accordance with the terms of 
rust ‘for any discovery, invention, or newly devised method of obviating, 
aterially diminishing any risk to life, limb or health, tncidental to any 
istrial occupation, and not previously capable of being so obviated or 


nished by any known and practically available means’. 


ntries may be in the form of descriptive essays or models. 


FOTHERGILL PRIZE FOR FIRE PREVENTION OR FIRE-FIGHTING 


nder the Fothergill ‘Trust (established by the will of Dr. Fothergill in 1821) 


ze of {20 is offered for a descriptive essay or model embodying some new 


for the prevention or suppression of fire. 


ditions of Entry 
Entries for the above prizes must be received by the Secretary of the 
Society not later than 31st Julv, 1955, and must be clearly marked with the 
ant’s name and address, and the prize for which they are submitted. Essays 
ist be typewritten. 
2) The Society cannot accommodate bulky apparatus for judging. Such 
tries must be submitted by means of written descriptions or models, but the 
Society may subsequently require a demonstration with the actual apparatus. 
3) The Society reserves the right to divide or withhold all or any part of the 
ve prizes, should the quality of the entries, in the opinion of the judges, 
istify such a course. 
4) The Society reserves the right to exhibit or publish any entries (the 
pyright being retained by the competitor). 
5) The Society cannot accept any responsibility for the safety of papers or 
dels submitted to it for the purpose of these awards. 
6) The decision of the Council of the Society regarding all matters connected 
th the awards will be final, and correspondence cannot be entered into regarding 


reasons for any decisions it may take. 


lhe Council is anxious to give the widest possible publicity to these offers 
would therefore appreciate any assistance which Fellows may be able to 
give in making them known. Copies of the particulars for distribution will be 


nt on request. 
DESPATCH OF JOURNALS IN ENVELOPES 


Special arrangements for posting Journals flat in envelopes instead of in the 
al postal wrappers are made in cases where Fellows require, for subsequent 
ling purposes, that their Journals should arrive unfolded. Fellows wishing 


take advantage of this arrangement are asked to notify the Secretary. 
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THE FIRST EVENING DISCUSSION MERTIN 
*“TELEVISION—FRIEND OR FOE’ 


A considerable number of Fellows and their guests attended the dis« 
meeting held in the Library on ‘Thursday, 20th January, which \ 
first of the new and experimental series of evening meetings. 

The subject for discussion was introduced by Mrs. Mary Adams, © 
a Senior Official of B.B.C. ‘Television Service (Direction), who spok« 
problems and possibilities facing television in the foreseeable future 
Adams mentioned the difficulties of providing programmes for a larg¢ 
audience of viewers and hoped that the future would bring a greater varict 
more selective programmes. With the development of Eurovision, prograr 
would be exchanged and relayed over a wide area. She also considered 
effects television might have in increasing appreciation of art and design 
mentioned the power of television to give a new sort of prominence t 
personalities it displaved. 

During the general discussion which followed, the effects of televisio: 
literature and education were considered and it was suggested that any ill ct! 
that might be caused to these interests might be offset by the new app: 
which television would make possible to them. 

It was suggested that television might engender a passive approach to inst) 
tion and entertainment, and that it might lead to the unquestioning accept 
of ideas, since it was not possible to react positively to or argue with it. | 
characteristic might make it an inferior teacher; its ability to give instructi 
certain subjects which depended largely on visual demonstration was conc 

The effect of television on home life was much discussed and the possi! 
of television having a destructive effect on the coherence of family life sinc: 
same programme was not likely to please all members of the household 
stressed. 

The generai feeling of the meeting was that television must be accept: 
a new and powerful force in private and public life. ‘The introduction of al 
native programmes, if they were used to provide a variety of opinion, shy 
produce safeguards against abuse. Not the least of its virtues was its pow: 
give viewers a direct visual knowledge of people, places and affairs \ 
might otherwise be not available to them. 

‘Those who took part in the discussion included Mr. Louis Golding, Dr. A 
McIntosh, Principal, City of London College, Mr. Edwin Newman, Nati 
Broadcasting Company Incorporated, Mr. F. S. Height, Mr. John Crist 
Mr. O. A. Batten, Mr. A. C. Chappelow, Mr. Hamid Ali, Mr. J. Davids, 
Kenneth Rick, Mr. W. J. Abel, Mr. K. Besser, Lady Moore-Guggis! 
Mr. P. Norman, Mr. Llewellyn Rees and Mr. G. W. H. Gibbs. 


\ 


The meeting was presided over by Lord Radnor, past Chairman of Cour 


of the Society, who in concluding the discussion thanked those who had atter 
for their part in providing a most successful start to this new series of meet 
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THE INSULATION OF 
SUBMARINE TELEPHONE CABLE 


The Llewelyn B. Atkinson Memorial Lecture by 


N. DEAN, B.Sc., ARIL., FARI., 


Chairman and Managing Director, Submarine Cables. Ltd 


delivered to the Society on Wedne sday, 1st December, 1954, 


with P. C. Allen, of Impertal Chemical Industries, Ltd.. 


nm the Chat 


CHAIRMAN: This afternoon we are to hear the second Llewelyn B. Atkinson 
rial Lecture. ‘The first was given by Dr. Dunsheath in 1943, when he gave 
account of the story of Llewelyn B. Atkinson, the subject of this memorial 


therefore content myself by saying only that he in whose honour we are met 
was pre-eminent in seeking the application of science to industry and especially 
lectrical industry. I have a few more remarks that I might appropriately make 
fternoon, but I think that they would perhaps come better after the lecture has 
given 
llowing lecture which 


as illustrated with a film was then delivered: 


THE LECTURE 


nthe 15th March, 1944, the 


author had the honour and pleasure of reading 
to the Society, the subject matter of which was gutta percha and balata, 
particular reference to their use in submarine cable manufacture. In that 
he endeavoured to give an historical survey of the products and a des¢ rip- 


their physical and mechanical properties, which rendered them so suitable 


¢ insulation of under-water cables. He also described their botanical origin 
the methods of extraction from the trees, and the manufacturing processes 
ved before the gutta percha could be used in the industry. It was early 
18sos that gutta percha was successfullv used to insulate submarine cable, 
is still being used to-day to repair the many thousands of miles of undersea 

I iph cables which link the continents of the earth. 
is not intended again to go deeply into the history of the subject of that 
but it is interesting to refer to the concluding paragraph of the ecarlier 

which was as follows: 

Perhaps the best method by which a paper of this type can be concluded is to 
t out the comparative advantages and disadvantages of the old type submarine 
ble insulation—gutta percha and balata 


beside those of the new competitor, 
vethylene. The following Table has been prepared with this object: 


g 
: 
: 
ISI 
= 


COMPARISON 


Characteristics 


Resistivity 


cycles/s, 0° C. 


cycles s,o C. 


Chemical stability 


Water absorption 


making 


Pric c 


‘Teredo resistance 


Past experience 


- 


I 


attacked by teredos at ieast 
however, that the attack is not unduly serious and that the conventional m 
prevention are entirely satisfac tory 


Permittivity at 2,000 


Power factor at 2,000 


Safe working temperature 


Weldability for joint 


al 


GUTTA 


Commercial Gutta 
Percha 


I 


PERCHA WITH 
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10!! 


31 (rising with age) 


o-o1 (rising with fre- 


quency) 


Oxidizes easily 


be stored 


water 


40°C.—45°C. 
be kept cool during 
shipment and laying) 


1°5 


Good 
High 


Say 100 


Bad 


Excellent 


position of gutta percha in this field. 


all new cables are insulated with polyethylene. 


* At the time this table was compiled it 


badly as 1 


percha, particularly for the insulation of submarine cables. The 


must 
under 


(must 
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POLYETHYLENI 


Polve thy lene 


I 10! 


.2°3 (constant wit! 


and frequency) 


0-0005 or less 


stant with frequen 


No dk terporation ul 
normal condition 


can be stored dt 


wet. 
70 C.—8o C. (can 


stored on deck) 
Substantially nil 


Excellent. 
Moderately high 
approx. 75. 


(G.P. equals 1 


Unknown but pro 


ably bad.* 
Good as far as 


known. 


development of the use of gutta percha and balata, particularly in the 


was expected that poly thyvlene w 


gutta percha 


Experier 


Ca 


industry. During these years, telegraph communications over long distat 


concluding sentence, read in conjunction with another sentence app aring 


It is possible to look back upon the last hundred years as a period of intet 


not been for the discovery of the peculiarly important properties of gu 


sequently world development, would have been very seriously retarded had 


however, of modern synthetic polymerized thermoplastic hydrocarbons, at 


have been dependent almost entirely on the application of gutta px rcha al 
balata. and it is not too much to say that world communications, and co 


tt 


earlier in that paper, ‘Its [gutta percha’s] future in the industry lies on 


a material for repairing existing cables’, has been borne out by fact, and t 


introductiot1 


in particular, polyethylene and polyisobutylene, very materially alters tl 


It is interesting to note that now, ten years after the paper was w ritten, 


sh 
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COMPARISON BETWEEN GUTTA PERCHA AND POLYETHYLENE 


et us examine a little more closely the interesting properties of the material 
| to-day, polyethylene, and consider how it compares in general characteristics 
the earlier material, generally classified as gutta percha and including 


ified products derived therefrom, namely Paragutta and K-Gutta. 


larity 
Examining first the points of similarity, the following is found: 

1) Both are perfect thermoplastics, that is to say they can both be heated to a 
moderate temperature, moulded to shape and cooled to retain the new 
shape, and this, within reason, can be repeated as often as required 
Both, at air temperature, are firm, leathery materials, not easily distorted 
by pressure, but fairly easily bent. 


Both are elastic at very low stress, but having a comparatively low yield 


point they can be easily stretched. 

ad Both, when stretched to near bre iking point, behave as if the 
‘memory’ and quickly shrink back, or retract, on being heated, due of 
course to molecular alignment caused by the linear stress—a ‘frozen-in 


uniaxial stress. 


¢) Both materials have a very low water absorption and comparatively hig] 
resistance to water diffusion. 
(f) Both materials have low dielectric constants and high dielectric resistivity 


which are unaffected, or only slowly affected, by immersion in water. 


¢) Both materials are high molecular weight hydrocarbon materi 


complicated molecular structure, evidencing both crystalline and 
amorphous characteristics as shown by X-ray analysis. 

(hk) Both are subject to oxidation, particularly if exposed to sunlight, bit is 
both cases the deterioration can be inhibited by various means, 


(t) Both become brittle at low temperatures. 


ifference 
Now for their points of difference: 
(a) Polyethylene requires a temperature above the boiling point of water + 


Oo 


soften it. Gutta percha softens at a temperature often met in tropical 
countries, or even on hot days in England. The actual temperature varies 
with the type of gutta percha. 

b) he water absorption and diffusion of polyethylene are considerably less 
than those of gutta percha, so that the electrical properties are even mort 
stable than those of gutta percha. 

(Cc) The dielectric properties of polethylene are vastly superior to those ot 
gutta percha, particularly when operating at high electrical frequencies, 
i.e. speech frequencies upwards. 

(d) Polyethylene is chemically more inert than gutta percha, and it is there- 

fore easier to prevent its oxidation by protection from light and or the 

admixture of a suitable anti-oxidant. 
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(e) Polyethylene is harder, stronger and generally more robust than 
percha. 

(f) Polyethylene is considerably cheaper than gutta percha, and this, comb; 
with its lower density, makes it far more economical than gutta per 

(g) Polyethylene is a synthetic material and can be prepared under contr 
conditions to provide perfection and controlled variation of quality 
attainable in the case of gutta percha. 


Adverse characteristics of polyethylene 


So far, all the points of difference are in favour of polyethylene, but the: 
one or two properties of polyethylene which have been difficult to control, 
which have caused considerable trouble in its use. 

(a) Surface cracking: It is subject to microscopic surface cracking, usu 
known as ‘environmental cracking’, when in contact with many liquids—usu 


those of a polar nature—and when the exposed sample is bent these cra 


Diagram showing the construction of the deep sea section of the transatlantic telep/ 
cable and its cross-section: 1. Centre conductor, 0°1318in. diameter copp 
2. Three 00145 in. copper surround tapes ; 3. Polythene to 0-620 in. diameter; 4. 5 
0:016 in. copper return tapes ; 5. 0°003 in. overlapped copper tape ; 6. Gapped Telcon 
tape; 7. One serving of cutched jute ; 8. Twenty-four 0°086 in. diameter high-tens 

steel armour wires ; 9. Two impregnated-jute servings 
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lop in an intercrystalline manner, so that it becomes apparently brittle. 


his environmental cracking is dependent upon molecular weight and mole- 


r structure. Little is, as yet, published about the latter, but by modifications 


the production methods of the polyethylene itself it has been found possible 


trol the molecular weight and structure, and by suitable control of the 


ision conditions the degree of ‘frozen-in’ stress can be varied so as to reduce 


ironmental cracking to a minimum, and in fact for all practical purposes, 


far as submarine cable work is concerned, to eliminate it altogether. 


Broadly speaking, the tendency towards environmental cracking becomes less 
higher the molecular weight of the polyethylene. It has become custoniary 


England to refer to grade numbers of polyethylene instead of to the molecular 


ight. The grade number, or ‘melt index’ as it has also been called, is an inverse 


inction of the viscosity of the molten polyethylene, and is an arbitrary figure 


rmined by the flow of polyethylene through a carefully defined orifice for a 
finite time at a definite temperature.? ‘The higher the grade number, the 
er the viscosity and the molecular weight and therefore the quality. ‘This 
infortunate since it causes a risk of serious ambiguity. ‘lo avoid it the author 
poses to use the expression ‘hard grade and soft grade’ wherever possible. 


In the early stages of production by Imperial Chemical Industries, the 


entors, a soft and variable grade of polyethylene was supplied, and environ- 


ntal cracking was a very serious feature. In England there became a tendency 


overcome the trouble of both variability and high grade number by adding 


large proportion—up to 25 per cent—of one of the very few known diluents 
f polyethylene, namely polyisobutylene. Polyethylene and polyisobutylene 


P.1.B.) appear to be completely miscible in all proportions, and the P.1I.B. being 


tself a high polymer and having a rubbery yet plastic nature acts as a_ plas- 


ticizer to the polyethylene, and at the same time provides a very considerable 
tection from environmental cracking. In America, and latterly in Britain, the 


ndency has been to use harder and harder grades of polvyethvlene and so reduce 


tendency for environmental cracking to occur. Nevertheless, in recent years 


British precaution of employing some diluent such as P.!.B. or butyl rubber is 
nding to become an international means for safeguarding against environmental 
racking in submarine cable work. It is unfortunate that no name has been 


niversally adopted for admixtures of polyethylene with other substances. ‘The 


uthor’s company has always employed the name ‘‘Telcothene’ to include all 
irieties of plasticized polyethylene, and this name will be used in the remainder 
this paper where applicable. 


(b) Extruston: Owing to the much higher melting point of polyethylene 


mpared with gutta percha, and the high temperatures necessary for its 
<trusion (particularly when hard grades are employed), the tendency to oxidize 
increased, and it has been difficult to find a suitable anti-oxidant,* which will 
it destroy or even deteriorate to the slightest extent the essentially desirabl 


ctrical characteristics of the material. ‘This difficulty has now been overcome, 


*\n anti-oxidant is a substance which, if added in very small quantit 
of anticatalytic process, prevent or reduce oxidation 
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and to-day a material is available which, for all practical purposes, is stabl 
at the high temperature of 275 C. which is necessary to extrude the ha 
grades. 

When polyethylene was first introduced, partly because the proble: 
oxidation was not solved, partly because the material was variable from 
to batch and was soft, and partly, again, because appropriate machinery wa 
available, 87$ per cent of polyethylene was admixed with 12) per cent of P 
to make Telcothene. ‘This material was found to be suitable for extrusion | 
traditional gutta percha extruders, after slight modifications, and moreoy 
standard gutta percha machinery for mixing and pre-heating prior to ext: 
produced an ideal product. 

There have been many criticisms of this procedure, particularly from Am: 
but it is, in the author’s view, only comparatively recently that the cold 
screw type extruders have been of a quality capable of manufacturing contin 
lengths of fault-free insulation suitable for modern submarine telephone cal 
“The proof of the pudding lies in the eating.’ ‘Thousands of miles of cable | 
the bottom of the sea having a core insulated with ‘Telcothene, and are gi 
satisfactory service, though little or no attempt was made to avoid environn 
cracking by separating the Telcothene from contact with other substances 
as cable compounds. 

(c) Anuckling : Most cable makers know that at times, for no apparent reas 
certain types of cable (not necessarily submarine cable) will fail, and w! 
examined it will be found that the conductor is broken, and on rare occasi 
one or both ends of the conductor will protrude through the insulation. Usu 
this occurs where there is a comparatively strong insulating material and a sing! 
and rather weak conductor. Experience of this type of fault has been found 
certain varieties of polyethylene-insulated cables for radar operation, particulat 
those cables insulated with straight polyethylene as opposed to ‘Telcothen: 
Until 1948, however, such a fault had not developed in submarine cable ¢ 
During 1948, when Cable and Wireless, Limited, were laying one thous: 
nautical miles* of the renewal of their St. Vincent—Pernambuco cable in ver 
deep water (2,500 fathoms or 15,000 feet) and in verv trying weather conditio: 
it became necessary during the operations to buoy an end of the cable on t! 
surface, and after forty-eight hours, when the ship returned to pick up the et 


it was found that a fault had developed. On inspection it was found that 
copper conductor had broken and forced itself through the insulation and ever 
between the armouring wires (these are laid quite close together) so that a lengt 
of an inch or more of bare conductor was exposed. At first sight this would s« 
impossible, but after careful study, with a full appreciation of what occurs wh 
laying cable, and more particularly when one end is free-buoyed, the follow 
became clear. 

When a cable is strained, as it is under the stress of laying and still more whe: 
picking up, the cable itself stretches, armouring wires and all, partly elastica! 
and partly by rotating, so unwinding the turns of the armour wires. ‘The co1 


*One telegraph nautical mile or naut 6,087 feet = 1-150 statute miles (approx 
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is virtually free to slide inside the armouring, may under these conditions 
considerably at any one place, and the conductor (fully annealed 
r) will be stretched beyond its elastic limit, but the insulation material 
is case polyethylene) is quite elastic up to even 40 per cent strain 
as a considerable retractive strength. When the strain is released the 
iring wires and the elastic insulation will retract, but the non-elastic copper 
tt, and can only accommodate itself by buckling very sharply, sometimes, 
the above-mentioned case, even fracturing, and so cutting and forcing 
through the insulation. Gutta percha being softer, less elastic and of low 
ctive strength, will—so to speak—ripple with the conductor and this type of 
does not develop. 
\ vast amount of experimental work® has been carried out since 1945 involving 
ge number of tests upon cable cores of different design, and the tests involved 
ise of two cable-laying machines, one working against the other, to simulate 
g operations. By modifying conductor design and adopting special armouring 
itions a completely knuckle-free cable of all sizes and for different purposes 
ow be designed with complete sate ty. 
efore closing this section on characteristics it would seem desirable to include 
i¢ tables of properties of polyethylene. ‘The first provides figures which are 
stantially correct for all grades of polyethylene normally used, and the second 
s data depending on grade, 1.e. related to average molecular weight: 
rABLE 1. PROPERTIES OF POLYETHYLENE NOT VARIABLE WITH GRAD! 
rmal conductivity, 20 C. sats ... ©°0007 cal./cm. sec. 


Specific heat, 20°C. cal./gm. °C. 


bical thermal expansion, to C. 0°0006 per 


lectric constant, 20 C., 10 to 10!" c/s. 8 a 2°28 
Power factor (tan 9), 20 C., 100 Me's.... 
Volume resistivity, 20 C. (after one min.) ohm-cm. 
Surface resistivity, 20°C., 75 per cent R.H... ... 10'—-10'® ohms 


Dielectric strength, 20°C. (to B.S. 771) ... 400 kV/cm. 


TABLE Il. PROPERTIES OF POLYETHYLENE VARIABLE WITH GRADI 


Grade number 


lensile strength ... lb. 2500 

Elongation at break per cent 

Low temperature brittle point .. 100 

Environmental cracking (accelerated test in immune severe 
oils, etc.) cracking 
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APPLICATION OF POLYETHYLENE TO SUBMARINE CABLE 


Early work' 


It was in 1933 that Imperial Chemical Industries, Limited, first discoy: 
white powder in a reaction vessel as a result of experimenting with ethyle: 
at extremely high pressures. ‘This work was carried out purely as a res 
contribution to science and with no expectation of an industrial product 
whole matter nearly finished there, since no one seemed to think this po 
which melted to a parattn wax-like mass, had any serious value. In fact, } 
considered by some as a most expensive way of making candle grease, partic 
as at that time the cost must have been many pounds sterling per oun 
chance remark a little later by one of the research team gave the clue that it ! 
be considered as a synthetic gutta percha. ‘This was seized upon by the | 
group, not so much at that time with a view to its use as an insulant to subn 
cables—for it looked as though it would be too expensive—but because, 0 
to its chemical structure, it was likely to fulfil a vital need as an insulant for 
for radar (then called radio location) for operation at very high frequencies 

By 1939 experimental types of high frequency cables were designed and 
afterwards standardized. For this purpose modified gutta percha-type extru 
were used and for several of the most vital early years of the Second World \ 
all the cables for radar were made on these machines in the ‘Telcon facto: 
vital was polyethylene in this period that after the war the author was intor: 
by Germans, who had not discovered how to make polyethylene, that 
depended for their supplies upon shot-down Allied bombers. ‘These sup} 
were made to go a long way by heavy dilution with German-made P.1.1) 
Oppanol. ‘Thus not only was ‘Velcon supplying the entire Allied Forces 
‘Telcothene-insulated radar cables, but it was supplying the Germans too 

At the same time, the possibilities for future undersea high speed « 
telegraph and telephone cables were not forgotten, and the possibility ot! 
application of undersea repeaters to long line telephony development 
appreciated.’ ‘The future of submarine telephone cables was dependent upon t 
right insulating material, preferably reasonable in price, and polyethylene | 
like a possibility. In the late 1930s an experimental length of polyethyl 
insulated submarine cable core was made and submitted to the British Post Of 
and a counter length was kept at the Greenwich factory of Submarine Cab! 
Limited. ‘Though one of these lengths was faulty (surface cracking) the ot 
length has been under test ever since and still remains satisfactory. In fact, | 
first samples of polyethylene have been immersed in aerated water for 0 
twenty years, and the power factor (a very sensitive method for the detectior 
oxidation) has only just begun to show a rise. Seeing that the early producti 
was, by modern standards, very poor and no anti-oxidant was used, this res 
is an extremely good index of the expectancy of life of polyethylene-insulat 
submarine cable. Incidentally, under these conditions purified gutta per 
would be faulty and brittle in six to seven years. Furthermore, it is interest 
to note that the environmental crack, which developed in the sample length n 
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1¢ British Post Office, led to the introduction of the use of P.I.B. and the 
‘Telcothene. 
~ince then over 16,000 nautical miles of ‘Telcothene-insulated submarine 
raph and telephone cable, involving nearly 20,000 nautical miles of core, 
been made in this country for many different users. Because the poly- 
ene tvpe cable is cheaper, a large milage has been used tor the repair or 
cement of purely telegraph cables, originally insulated with gutta percha. 
rly in the Second World War a large amount of cable was made for control- 
minefields, and later for repairs to the submarine telegraph network, but 
1944 sufficient of the jealously rationed polyethylene supplies had been 
ated to enable a stock of upwards of one thousand nautical miles of coaxial 
phone cable to be built up ready for the invasion of France. Within a day ot 
D-Day the first of these cables was laid. Others followed, as the Allied 
ince continued, and H.M.T.S. laid two ‘Telcothene-insulated cables 
een Cuckmere and Dieppe in September, 1944, each providing twelve 


phone circuits.® 


ent applications of Telcothene 
\n interesting application of ‘Telcothene has been to the 325 nautical miles of 
xial cable laid between Weybourne and Denmark in 1950 and this carrier 
juency telegraph cable is now carrying 72 teleprinter circuits. ‘There are 
quite a few telephone coaxials with submerged repeaters in operation, the 
ngest in existence and the most recently made being the cable between Scotland 


| Norway (Aberdeen— Bergen) of over 300 nautical miles in length and having 


n repeaters to provide 36 telephone circuits. ‘The installation of this cable 


is completed by H.M.T.S. Wonarch in October this year. 


Now all submarine cable ‘eyes’ are on the transatlantic cable system to be 


mpleted in 1956. It is not proposed to deal with the subject in detail, because 


N. nautical miles 
MM, statute miles 


Diagram of the route of the transatlantic telephone cables 
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a paper’ by Kelly, Radley, Gilman and Halsey was given to the Instit 
of Electrical Engineers for discussion on the 4th November, the subject o} 
paper being ‘A ‘Transatlantic ‘lelephone Cable’. Suffice it to say that this t) 
atlantic project provides 35 telephone circuits and envisages the us 
submerged repeaters of both the Buckley or Bell Laboratories type,* hous: 
flexible or articulated casing, and also the British Post Office type, housed 
rigid casing. ‘The flexible types amplify only one way, and so involve two ca 
each about 2,000 nautical miles long, between Scotland and Newfoundland 
containing 52 repeaters in each cable—104 in all. ‘The rigid types being both 
amplifiers involve only a single cable to connect Newfoundland and Nova Scot 
a distance of about 320 nautical miles and involving sixteen repeaters. ‘The 1 
to be followed is shown in the map on the previous page. 

The cable construction is fully described in the above-mentioned pape: 
in general principle is of normal coaxial type. In detail, however, very sy 
precautions have been introduced to control quality and dimensional limit 
a degree not envisaged earlier, and involving the employment of revolutio: 
methods of production. So revolutionary are these methods that Subma 
Cables, Limited, who have been entrusted with the supply of the major pa 
the cable, found it necessary to equip a special factory for the purpose. 


The dielectric material to be employed consists of a very hard grack 


polyethylene with 5 per cent of butyle rubber, and the outer diameter of 
‘Telcothene core is inch. 

‘The extreme accuracy of production called for is necessary to ensure that 
attenuation between repeaters is just equal to the gain of the repeater at 
frequencies in the range of operation (this is 168 Ke/s on the main link and 


high as 552 Ke s between Newfoundland and Nova Scotia). If this is not so 


particularly in a system with very many repeaters—discrepancies may result 
noise if the error is in one direction, or overloading of the repeaters if it is in 
other. ‘This involves a prediction of cable attenuation of each repeater lengt! 
an accuracy approaching one part in one thousand. From the point of view otf 


cable maker considerable research and development has been necessary) 


provide plant for the manufacture of the conductor and for the processing ai 


extrusion of the dielectric material. hus Telcothene responds to the exact 


+} 


+} 
it 


ing 


processing requirements of a modern submarine cable insulant as probal 


no other known thermoplastic could do, 


SPECIAL CABLE INSTRUCTIONS 
Air spacing 


This paper would be incomplete without reference to other types of dielectri 


which have been employed or considered for submarine cable insulation. 


early as 1895'° Mr. Willoughby Smith, then Managing Director of The Gu 


Percha Company, foresaw the advantages to be gained in weight and clectri 
performance by using air as a dielectric, and he designed a composite struct 
involving an air space for enshrouding the conductor. 
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Exterior and interior of rigid repeater 


This construction was employed for a short cable laid in 1897 between 
Hampshire and the Isle of Wight in connection with a new telephone line then 
in course of construction,!! and the cable was used for some years, but the 

vantage of the air spacing was lost, due to the effect of the then unknown degree 
to which water and water vapour could diffuse through a wall of gutta percha 
lespite its low water-absorption. 

\n air-spaced construction depending upon an extruded sheath was not again 
mployed (so far as the author is aware) for submarine cable manufacture until 
1947, When a large and unique cable was laid between England and Holland! 

hich had a tube of Telcothene extruded over a spiral of the same material to 
rm an air space. 

his cable, about 82 nautical miles long, provided 84 two-way channels, and 

1as operated successfully since the day it was put into service. There were many 

0 prophesied that such a construction would soon become completely filled 
ith water, because of the diffusion of water (water vapour) through the poly- 
thylene. Systematic studies and tests, however, showed that the osmotic pressure 

the salt water more than counterbalances the vapour pressure of the water up 
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Handling a flexible repeater 


to hydrostatic pressures to be found in the shallow depths of the North S¢ 
The complicated calculations were carried out by the engineers of Submari 
Cables, Limited, and the pioneering attitude of the British Post Office engine: 
became evident in that they backed the scheme, and another successful cab 
was laid. 


Other air-spaced constructions 


Other proposals have involved the use of an air-spaced construction surround: 
by a watertight metallic sheath, and a cable of this type was laid in the Balti 
during the war, by German engineers of Felten and Guilleaume Carlswerk o! 
Cologne and Nordenham, involving the use of a spiral of Styroflex'® (stretch: 
polystyrene) tapes in a lead sheath. It will be realized that the economics of thi 
construction become more difficult as the size of the cable and the depth of t! 
ocean bed increase. Nevertheless, it is claimed that all the mechanical difficult: 
of pressurization and jointing of such a cable have been overcome, and that at t! 
same time it offers technical and economic advantages over the solid plast 
insulation. Certainly these advantages must be of more than a very min 
character if the operating engineers are to take the risk of the breakdown of su: 
a delicate structure. 
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mre vurle SS cable 


\lore recently, consideration has been given to the development of an armour- 
s type of cable, in which the tensile strength necessary for withstanding the 
iin of laying is provided by the conductor instead of by the outer armouring 
ires. This forms a very economical cable, and trials are imminent and likely 
be successful. Such a cable, coupled with the use of relatively cheap and light- 
ight repeaters involving, for example, transistors, might open a completely new 
proach to the economics of intercontinental telecommunication."! © 

It would not seem right to complete this paper without again referring to the 

ry ambitious and much-publicized Atlantic Telephone Cable project. Large 

ims of money are being spent to enable this project to be completed by 1956, = 
nd the eyes of the whole teleconsmunications world are upon it. If it is successful, 


id there is no reason to believe otherwise, the amazing network of telegraph 


& 
The Aldeburgh-Domburg No. 6 Cable 
ibles which now encircle the globe and interlink all important continents 
vill ultimately be replaced by coaxial cables to provide telephone, high speed 2 
telegraph and facsimile picture transmission; and who knows but that in another | 
; n years, not only speech but television—and in colour too—wil! be transmitted 
ross the great ocean spans which separate the continents of the earth. 
The author wishes to acknowledge the valuable assistance he has received from 
Sir Gordon Radley in reading through this paper, and from Dr. Smith and the 
chnical staff of Submarine Cables, Limited, in the compilation of the technical ; 
ita 
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DISCUSSTON 


MR. K. W. LUCKHURST (Secretary of the Society): I wonder whether I n 
add a short historical note which may be of interest. I dare say that Mr. Dean ref« 
to this fact in his previous lecture, but it was in this room at a meeting of this Sox 
that gutta percha was first demonstrated in this country. That was on 19th Ma 
1845. The specimens were sent over by a corresponding member of the Sox 
Dr. Montgomerie, from Singapore, and Faraday and William Siemens were i 
audience, and talked about it afterwards. Faraday then suggested to Siemens 


this new material might well be suitable for this very purpose, for subma: 
insulation, 


DR. s. G. FooRD: Can Mr. Dean explain why it has been necessary to put 
rubber into polyethylene when the temperature to which the cable is exposed 
lower than a few degrees centigrade? I should have thought it rather unnec« 
in this case where the temperature is comparatively moderate. 


tHE LECTURER: I am sorry if I gave the impression that butyl rubber was ad 
with the object of reducing the temperature at which polyethylene became br 
It certainly does reduce i, but it was originally added because it pre vented crack 

for instance, surface cracking, environmental cracking, and general embrittlement 
in the early types of polyethylene. Butyl rubber also acted as a softener or plastici 


DR. S. G. FOORD: Is it still used? 


THE LECTURER: Yes, it is still used because it 1s still found that even wit! 
hardest grades of materials, that is, the highest molecular weight materials 
does have an effect in reducing even further the slightest risk of surfac¢ 
environmental cracking. 


MR. H. F. WILSON: I do not think that Mr. Dean misled the audience wit! 
reference to cracking. Perhaps the previous questioner thought that the word m« 
cold cracking as opposed to environmental cracking. We did find in those early da 
that the addition of butyl rubber improved the cold crack resistance of the soft 
grades of polyethylene, but actually it worked the other way with the very hard typ: 
of polyethylene as far as the resistance to low temperature cracking was concern 
There is no doubt that the addition of polyisobutylene or butyl rubber has a n 
profound effect in preventing the other type of cracking, namely, the environment 
type. 


MR. C. C. BARNES: The lecturer referred to the possibility of modifying the type 
armouring in order to do away with the difficulties experienced when laying 
cable. Could Mr. Dean please tell us what length of lay was used, and what were 
methods of modifying the type of armouring he had in mind? The other point 
which I should dike to have details is the so-called armourless submarine cable. 

When I was in America recently, I found that the Americans have no case at all f 
the use of polyisobutylene as we use it in this country. I would like to have t 
lecturer's comments on this particular point also. 


THE LECTURER: I am sorry I cannot remember the length of lay of the cable to whi 
I referred, but by varying the length of lay, the relationship of the diameter of 
armoured cable to the core and the spacing of the armouring wires, and, in fact, mat 
factors, including the construction of the conductor, etc., one can reduce t! 
tendency to knuckle to an absolute minimum. 


With regard to the armourless cable, | am not in a position to divulge m 
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mation about that, as it is subject to patents. It was merely as a matter of interest 
| mentioned it, and I do not think I can go any further. 
to the use of polyisobutylene in America, I am afraid that I am not very up to 
n the use of polyethylene and mixtures of polyethylene with other substances 
t country, but I believe it is true that it is not normally used, though it certainly 
ng used with the approval of the Americans for the transatlantic telephone cable, 
as you know is the subject of a contract from the Post Office as far as my 
pany is concerned, but the technical specification is a joint affair between the 
rican and the British authorities, and it was that point that I was referring to 


J. E. SISSON: I have always been fascinated by the subject of repeaters, whicl 
Dean did just mention to-day. I should like to know a little more about the 
re of repeaters and their estimated length of life under the Atlantic. 


& LECTURER: I am afraid that I cannot give an adequate answer. You would have 
pecify the type of repeater and the manufacturer in order to receive a prope 
ver. As it is really an electrical engineer’s subject and as I was formerly a chemist 
cannot claim to be even that any longer, I would ask Dr. Smith to answer that 
stion more fully. 
think perhaps I might say this, that it is generally assumed that it is not a sound 
position to imagine a repeater lasting less than ten years, and that it ought to last 
twenty. The fact that very reputable firms are backing their ability and are pre- 
ired to supply repeaters, though without a guarantee for that length of time, indicates 
me that they are confident the repeater will last that long. 


R. E. W. SMITH: My knowledge about repeaters is mainly secondhand, because | 
ve never actually built or controlled the building of a submarine cable repeater 
self, although I have assisted in the testing of a good many. If the last speaker 
ild like to obtain the experiences of actual engineers he should obtain a copy of 
e paper referred to by Mr. Dean in which some particulars are given. 
Roughly speaking, a three stage repeater has an amplification of between 50 and 60 
ibels. This is a conservative rating so that, as Mr. Dean has mentioned, the 
peater is not likely to be noisy, and can deal with reasonable variations from normal 
el. We then have a 50 or 60 decibel repeater which is built either into a long snake- 
structure, or into a short stout cylinder. The principle is the same: in the former 
€ components and wiring have to be strung out in the long flexible casing, and 
ctrical convenience is sacrificed to mechanical convenience; in the latter, in the 
imp type of repeater, the electrical circuit engineer has made himself as comfortabk 
he can and made the mechanical engineer build him a bulky, rigid cylindrical 
sing which will protect his box of tricks under high pressure. 
| should like to remark that the two features in particular which seem to me to make 
vethylene so eminently suitable for submarine telephone cable insulation are 
power factor and high breakdown voltage. I know this new material has a lower 
-electric constant than gutta percha, but it is the high power factor of the latte: 
iterial which rules it out. Submerged repeaters must, of course, be power fed and 
cable may thus be under a constant stress of several thousand volts. I should like 
ask Mr. Dean if he considers that by further processes of purification the powe1 
ir of gutta percha could have been materially reduced and its breakdown voltag 


ead. 


sed 

| should also like to ask the lecturer, in relation to his remarks on knuckling and 
wing, whether he does not think that by the devices that have been adopted 
ecial conductors, special armouring or polyethylene cable—we have not, in fact 


a good deal further than we ever did in gutta percha, and made polyethylene 
le more immune than the old type was to faults arising from the stresses 
ountered in laying and picking up. 
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THE LECTURER: Dr. Smith has asked whether it would be possible, by purifi 
or other process, to reduce the power factor of gutta percha to a figure more lik: 
of polyethylene. No, I think not. I think the worst feature of the power factor of 
percha ts its variation with frequency, and the main advantage of polyethylen: 
merely that it has a low power factor but that its power factor is constant 
frequency. 

As to the knuckling, I certainly think he is right. I think that the fact that th 
cable went wrong caused everyone to believe that polyethylene cable was no ¢ 
good because it knuckled in deep water. Now I do not want to start an argument 
any cable-laying engineer who might have been present on the Monarch at th 
There is no question but that the Monarch had to buoy the cable in 2,500 fathor 
water due to rough weather, and had to pick it up again, and that the cabk 
stressed beyond normal limits. 

I agree with Dr. Smith that we put such an arduous test now on the cabk 
control method that I think it is far better in this respect than any gutta percha « 
ever was. I believe that a gutta percha cable under conditions applicable to the 
cable would also have gone faulty, but in a different way. 


MR. M.S. BRAY: I should like to comment on Mr. Dean’s remarks on knuckling 
buoying. Certainly the cable was buoyed in very deep water, but I should not 
it to be put on record that the Wonarch had buoyed because of bad weather. In a 
fact we had come up to that buoy after laying 1,000 miles of cable, and on that ac: 
this first section may have been buoyed rather longer perhaps than if it had | 
just a case of buoying-off because of weather. 


THE LECTURER: Thank you. I am sorry if I misled the audience, but I was 
the impression that it was because of bad weather that the ship stopped la‘ 
although I bow to your superior knowledge that the main reason was becaus¢ 
came to the end of a length of cable. I think, however, that I am right when | 
that there was very bad weather at that time. 


MR. BRAY: Although I think the cable had been screwed off on the bottom, presur 
ably by the motion of the buoy, we had been, a thousand miles away and had 
particular knowledge of the weather in the neighbourhood of the buoy. 


THE CHAIRMAN: I should like to say first of all how very much we thank Mr. D: 
for his most interesting and valuable lecture on a very topical subject to-day, 
if we remember the reason for this meeting, which is the memory of Llewelyn B 
Atkinson and his interest in the application of science to industry, particula: 
electrically, then you would agree with me, I am sure, that our lecture to-day 
been very appropriate. We have had the good fortune to have a lecturer who, hims 
has been most conspicuous also in the industrial applications of scien 
in the electrical industry. Mr. Dean has himself said—as I was going to say wit 
some pride—that we claim him amongst the ranks to which I belong, as a chemist 
if only a relapsed chemist, as I am myself—but it is I think an interesting con 
mentary on the interrelation of science and technology to-day that a chemist can g! 
such a highly scientific lecture on the electrical industry as Mr. Dean's. 

Submarine cables have for a century or more been a very great industry of 
country and we have played a very great part in their development, both in the man 
facture and in the laying, for many years, going back to the brave and spirited da 
of the Great Eastern. After that, we had many years of consolidation, when the wor 
was laced together with underwater cables, nearly all of them made in this count: 
The companies which are now under Mr. Dean’s chairmanship and their paren 
have had a very great past in this industry. It is, I think, most invigorating to kn: 
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these same companies are playing a very great part in this same industry to-day 
to know that Submarine Cables, Ltd. are at this very moment turning out some 
he first miles of the new transatlantic telephone cable, for which they have secured 
contract in face of world-wide competition. I think we should congratulate them 
securing for us, all of us, the contract to produce the very great milage of cable 
ch will be required for this new venture. Much of this success is, I think, 

Dean’s personal success and he has been a very notable contributor in this field 
rise in his own companies has been on the technical side and he has risen through 
various technical and scientific branches to the highest executive position. In 
war he made many notable contributions through the medium of his companies 
the development of radar, and it is true to say that he is the most distinguished 
ire mm the cable industry. 

Might I add a few personal remarks of my own relationship with him? In the 

os, in the company to which I had the honour to belong, we were playing around 
th a new polyethylene substance. We did not know much about what we had got 
We thought it had interesting properties, but we were not at all sure. This poly- 
thylene was obviously of some interest electrically. Mr. Dean himself mentioned 

t one of our number—who, I might say, was trained in Mr. Dean’s own company 

referred to it as a possible synthetic gutta percha. But, as I say, we were rather 
speculating about it when Mr. Dean suddenly appeared on the scene and, with his 

nowledge and enthusiasm and great drive, was an enormous stimulus to the develop- 
ment of polyethylene in this country. Whereas we thought we might have got 
mething, after the first twenty minutes of talking to Mr. Dean we knew we had, 

id we knew that with him we could make something of it. 

The first piece of cable was made and put under water in his factory, I think, in 
the last month of 1937 or the beginning of 1938. I remember the first piece of power 
ible without a lead sheath, which Mr. Glass made almost personally with me and two 
others on a warm afternoon in 1939, and I believe I am right in saying that that cable, 
which was of an unprecedented design, is still working to-day. So we have had some 
idventures together, your lecturer and I, and I would say that he has contributed 

ry notably to his industry and, in the bad war days, very notably to the defence of 
the realm and I think therefore that we are all very pleased to have heard what he 

as had to say and I would like to thank him very much. 


The vote of thanks to the lecturer was carried with acclamation ; and, another having 
n accorded to the Chairman, the meeting then ended. 
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THE BUYING AND SELLING 
| OF ANTIQUES 


A paper by 
CECIL F. TURNER, C.B.E., 
read to the Society on Wednesday, Sth December, 1954, 
with Sir Ernest Goodale, C.B.E., M.C., a Vice-President 


of the Soctety, in the Chair 


THE CHAIRMAN: One of the great attributes of this Roval Society for the Enco 


ment of Arts, Manufactures and Commerce is the extraordinarily wide vision t] 
can throw upon the affairs of daily life. The papers read at these meetings range f1 
atoms to the sea and back again, and this afternoon we are going to hear a talk ab 


the buying and selling of antiques. 


Our lecturer, Mr. Cecil Turner, is a real expert on the subject, and has spent 


life in the trade, or business, of buying and selling antiques. He has travelled wid 


in the United States and elsewhere. I think that perhaps one of his outstandi 


achievements is that he was responsible for the initial organization of the Antig 
Dealers’ Fair, and for its piogress year by year until he resigned last year from | 


chairmanship of the Organizing Committee. The Antique Dealers’ Fair, I thin} 
has done more for the industry than anything in recent vears, ard it is a great tribut 


to Mr. Turner’s work. 


The following paper was then read: 


The subject of buying and selling antiques and works of art embraces a vei 
wide field, and covers a large and varied number of articles. It is internationa 
in its application, and dealers and collectors have existed from time immemorial! 
in every country in the world. It would be impossible in the short tim« 


THE PAPER 


my disposal to deal with other than the British antique dealers, who speciali 
in antiquities and works of art originally produced in this country, and in t 
vast collections assembled by our ancestors from all over the world, whi 


provide a treasure house and source of supply that seem almost inexhaustib| 
It cannot be over-emphasized how great is our debt to those lovers of art 
particularly in the seventeenth and eighteenth centuries, who ‘during thei 


} 


travels abroad enriched the homes of this country by acquiring some of t! 


finest works of art then produced in the various countries they visited, whic! 
in the course of time have become antiques. This country also has been most 
fortunate in the fact that during the seventeenth, and more particularly t! 

eighteenth century, often justly referred to as the Golden Age of Eng 
craftsmanship, there existed not only great patrons of the arts, but craftsme! 


1 


possessing the highest skill and great taste, whose productions in every fi 
were prolific, thus providing a vast store from which to draw, and with whi 
so many of our museums, art galleries and homes are now enriched. 
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is frequently asked the question, ‘Where do all the antiques come from? 
ere no end to the supply?’ It should be remembered that during the 
teenth and eighteenth centuries great numbers of fine mansions were 
some having as many as fifty or a hundred bedrooms, and six to eight 
‘tion rooms. It does not require too much imagination to realize that 
reds of pieces were needed to furnish even one such home. Owing to death 
s and the incidence of excessive taxation, the contents of these homes have, 
rye measure, had to be sold and dispersed. ‘Those that have survived 
stituted for the world a pattern of elegance and taste. In like manner, usually 
to death, the contents of smaller homes come on the market from time to 
[t can therefore readily be seen that there is, for various reasons, a constant 
we of ownership. 


it would be impossible to speak, certainly impossible to speak with authority, 


il articles that come under this heading, comprising as they do such things 
furniture, silver, porcelain, pottery, glass, pictures, fabrics for upholstery, 

hangings and curtains, jewellery, carpets, bijouterie, and a host of other 
ngs. | therefore propose to confine myself to the buying and selling of 
niture, porcelain, silver and pictures. However, in all branches of antique 
ing many things apply in equal measure. 

It would be as well to define what constitutes an antique, or in other words 
date at which any article becomes an antique. ‘The United States applies 
the datum line for free entry of antiques and works of art into the States 

year 1830, with a few exceptions, such as carpets, when the seventeenth 
ntury is the datum line; signed original contemporary works of art are also 
mitted free of duty. In this country the British Government rules that anything 
ra hundred years old may be termed an antique; the Dominions and Colonies 
neur in this with the exception of Canada, which fixes the year 1847 as the 
talitving date; and most other countries use the hundred vears old basis. 
was the accepted practice of members of the British Antique Dealers’ 

\ssociation, who exhibited at the two ‘Art Treasures’ Exhibitions, to apply 
e datum line of 1830. It is also one of the regulations of the Executive 
mmittee of the Antique Dealers’ Fair and Exhibition held at Grosvenor 

louse, Park Lane, in June of each year, that all exhibits must have been 
duced prior to 1830. This, which may appear to be an arbitrary datum line, 
really based on sound reasoning; it is a dividing date between the age of hand 
ittsmanship and that of the machine age. 
lt may also be asked, ‘What is the difference between an antique and a work 
art?’ I mention this because all over the country can be seen signs on the 

ps of various dealers stating that they deal in antiques and works of art. 
fer as a suggestion that an antique can be anything over a certain number 
years old, and need not necessarily be a work of art. Similarly, a work of art 
anything that is beautiful in all its detail and a piece of fine craftsmanship, 
t need not necessarily be an antique. An object can, however, be both a work 


art and an antique, and it is these that reputable dealers trade in, and that the 
iblic buy. 
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There is another aspect, and a very important one, to be considered fr 
dealers’ point of view. While it is true that many dealers trade in articles s« 
five or a hundred years old, almost every dealer will prefer to buy pieces pro 
before 1830. I submit that, to the trained observer with fastidious ey 
hands of a craftsman, in whatever field, build something into his work—e1 
with a personality—which is almost unachievable by machine-made tech: 
for similar articles. ‘here is incalculable virtue in the hands; they are the c1 
outlook of a man’s soul, his body and imagination, the inner joy of his 
No such reason, thought or joy reposes in the machine: its metallic + 
can only be sustained by oil from a can. 

During the last thirty or forty years there has grown up an enormous i! 
in the desire of the public to acquire antiquities. It is interesting to cor 
why this should be so. I do not think it is entirely due to the desire to 
in something that will not only keep, and in the course of time increas 
value, or the educational value of our museums, various art exhibitions 
the Antique Dealers’ Fair, but is an inner protest against the encroachr 
of the machine on our daily lives, good as it is sometimes. It has largely in) 
our homes, and our thoughts and habits seem to be in process of surrend 
to it. Fine works of art of bygone times enshrined in our homes can well i 
some refreshment to us from the unyielding mechanics of present-day lis 
for if and when the machine completely occupies the home, and I hop: 
day is far distant, our individuality as humans will be smothered, our b: 
only responding to the booming of the wireless, and our stomachs conditio: 
to receive small doses of vitamin tablets. It is a sombre thought. Gone wil 
the gracious way of living, and all that is implied and carried with it. 

I may in saying these things appear to be straying from the direction 
paper should take, but consideration of modern tendencies is advisabl 
assessing the present-day background, for it is the dealers’ concern to fost 
a revulsion of feeling to the influence of mass production in the world of 
1 believe that a sincere approach to the acquiring or buying and selling 
antiques, and works of art in particular, involves a study of the psycholog) 
which promotes the desire, and for this we must examine the background 
evolved over the centuries. We must bear in mind the factors which ha 
contributed to this result, for the achievements of a nation in custom, gover 
ment, and art are the spiritual tributaries of the river of its soul, and as s\ 
provide fertility for its growing. I hope this does not appear high sounding, | 
the urge to create and acquire beautiful things depends often quite unconsciou 
on an innate desire in most of us for that which is kindly and good, an inspirat 
inherent in our make-up. 

What are, or should be, the qualifications necessary to become a good anti 
dealer? First and foremost, he or she must have a reputation for honesty 
integrity. ‘hese are the only solid foundations on which to build any busin 
to inspire and retain confidence is half the battle in any trade dealings. Not 
very long ago the antique trade was in large measure viewed with grave suspicio! 
and not altogether without reason. It lends itself to great temptation: the pract: 
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tering and embellishing a piece to make it more salable has persisted 
shout the ages together with the making of absolute fakes, and probably it 
loes to some extent to-day. In 1918 many reputable dealers got together 
ecided something had to be done to stop, or at least discourage, this bad 
e, Which led to so much unfair competition and was a stumbling block 
to overcome. It was then that the British Antique Dealers’ Association was 
d: its objects are to assist and foster dealing in antiques, to protect 
iblic against dishonest dealing in any form amongst its members, and to 
they can to discourage and suppress malpractice. ‘These, cor pled with the 
strict rules governing the Antique Dealers’ Fair and Exhibition at Grosvenor 
, have over a period of years brought about a state of affairs which is paying 
some dividends, It has substituted confidence for suspicion and enormously 
ised the desire of the public to purchase antiquities. 
second qualification required by a good dealer is knowledge, which must 
ry extensive, and can only be obtained through years of study and experience 
ling. I do not suppose there is a dealer living who has not, during his 
made mistakes in judgment, and very valuable lessons can be learned 
such mistakes. ‘he acquiring of this knowledge is a life-long study; every 
we discover something we have not known before, and the longer we trade 
more it is realized how relatively small is our knowledge. It would be an 
ssibility for any man to acquire in a lifetime a thorough knowledge of 
branches of art, and that is why almost all dealers specialize in one or two 
jects only. 
[he next, profoundly important, qualification is that he must have a thorough 
ining in design and period, to enable him correctly to date a piece. He must 
lerstand what constitutes quality, the difference between a fine piece and one of 
s merit. He must understand various woods, and why certain woods were used 
ne period, and not in another. He must be able to detect whether a piece was 
ide in the period it represents to be, or at a later date. He must, or should have, 
thorough knowledge of construction. He must be able to decide if a piece has 


n extensively repaired or altered from its original form. He must be able to 


listinguish and appreciate old patination. He must look out for the ravages of 


wood worm in furniture, and know how to eradicate it. You may be 
terested to hear, in this connection, a story I heard the other day about two 


male wood worms, who were discussing the merits of their respective husbands. 


One was telling the other what a wonderful man her husband was, and went 


nm at some length, until her companion began to get a bit restive and wriggling 


p on her end turned to the other lady to say, ‘My dear, that’s nothing, my 

sband is in antiques’. ‘Fo resume, a dealer must be able to detect a fake. 
must acquire a knowledge of values both for buying and selling, and lastly 

is a tremendous help if he can acquire a fair knowledge of architecture and 

terior decoration. 

lf | may, I should like to enlarge and explain more thoroughly these various 
uisites. Let us first take training in design and proportion. ‘The architecture 
| the furnishing of our homes were governed in every century by the prosperity 
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or the poorness of the country at the time, and to deal fully with these s\ 
would entail the preparation of one or two lectures in themselves. Howey: 
influence of the prosperity or poverty of a country has always had a consi 

effect on design. For the purpose of illustration I need only refer | 
Queen Anne period, with its simplicity and its charm relying on prop 
and the placing of veneers. The design of this period reflects the povert 


austerity of the country, particularly in contrast to the lavishness of the pre 

Stuart and the succeeding Georgian eras. A dealer has to acquire a tho 
knowledge of design in order to determine differences between the p 
of Elizabeth I, James I, Charles I, Charles II, James Il and William and \ 


all of which have much in common, and yet each differs in some form o1 


from its predecessor. ‘Then again there is the even greater severity of 
Cromwellian period. During the reigns of George I, II and III, ther 
a great variety of designs, including as they do the works of such well-k: 
craftsmen and designers as William Kent, Chippendale, Hepplewhite, She: 
and a host of others. 


You will therefore realize the importance and the necessity of a reput 
dealer making himself thoroughly conversant with this vast subject, to e1 


him correctly to date a piece and acquire a thorough knowledge and appreciat 


of design. He must train his eye to an appropriate appreciation of proport 
because correct proportion does greatly influence the design of a piece 
viewed as a whole. It will, of course, be appreciated that some dealers trad 
even earlier periods such as the Gothic and Medieval. 

‘To appreciate that all-important question of quality, it is necessary to h 
some knowledge of construction. A piece to be of fine quality must be beautifu 
made, with regard, in the case of furniture, to such points as the excellence of ¢! 
timber used, the dove-tailing of such things as drawer linings and the timber o! 
which these are made, the selection and placing of veneers and inlays, the finen: 


of their detail and, in the case of carving, the fineness of its quality, its freedor 
and flow 


just as the quality of a picture in large measure depends upon ¢t 
flow and technique of the artist’s brush; with the potter the artistic manne! 
his modelling and application of paint work is what counts; with the silversmit! 
it is the fineness of his chasing and modelling; so also with carving wood whi 
must show and possess the applied skill of a craftsman. ‘To some extent, th: 
exists a misunderstanding of what the word ‘quality’ means. A piece of furnitur: 


for instance, can have excellent proportions, possess a beautiful colour, can by 


enriched with highly selected veneers, and yet fall down as a piece of quali! 


because the drawers, for instance, may have been pine-lined instead of lined 1 


oak or mahogany as the case may be, or the carcass generally poorly construct: 


It is essential to have a thorough knowledge of woods, to understand w! 


certain woods were used in certain periods and not in others. May I give \ 
a few examples of this? Most of our lovely Wren churches are enriched by o 
yet most of the carving of the period, especially the fine delicate carving 
Grinling Gibbons, was executed in lime wood or pine, much softer woods t! 
oak, making it possible for the craftsman to apply his great skill in obtaining | 
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ed effect. So in the eighteenth century, apart from other reasons, mahogany 


itted the same technique to be applied in carving, it also being softer than 
lhe beauty of effect in the eighteenth century furniture was obtained by the 

of fine veneers and inlays of walnut, mahogany, satinwood, rosewood, 
»wood, tulipwood, and various others. ‘The cutting of these woods and placing 

e veneers to form a pattern constituted a work of art in itself. It is important 
the dealer to be able to distinguish veneers: for instance, in the case of walnut, 
used in the seventeenth century, and that used in the Queen Anne and 
rge I period; in the case of mahogany, both Cuban and Honduras, to 
inguish that used in the early part of the nineteenth century, which had a 
rent grain, a different texture; and to distinguish between satinwood and 
amore. He must know that certain woods were particularly used, that some 
e applicable only in the Chippendale period, and others in the Sheraton, but 
for a definite purpose. It is sometimes difficult to determine if a piece was mad¢ 
the period it represents itself to be: by this | mean that many pieces were made 
bably as copies of earlier pieces, by provincial craftsmen, as for example 
piece made to the design of Chippendale of the date 1755-60. Pieces do exist 
hich to the untrained eyes look as though they were made in 1 


55-60, but 
vhich were actually made at a date round 1800. It would take too long and 
probably bore you to explain at length how one determines this, but it is very 
important that the dealer should know, because it seriously affects, for one 
thing, the value of a piece. 
| have already mentioned that a dealer must have a thorough knowledge of 
nstruction, and this is not only important to him as a means of determining 
late, but it also enables him to see if an original piece has been altered o1 
xtensively repaired—altered, for instance, to make it more salable, in the case of 
, plain piece, by the application of carving or inlay, or by the reduction of its size, 
either by its height or depth, and in some cases its length; in the case of later 
pieces, mouldings may be altered to those of an earlicr period; or in both cases, 
there may be a removal of certain features. For example, alteration may consist in 
moving solid panels from doors and the substitution of glass or grilles, 
enhance the appearance, and in innumerable other changes. He must also 
able to know if a piece has its original patination, that is the surface of a piece 
which only age can give. It is rarely one finds such a piece which during its 
areer, either through restoration or abuse, has not had the old patination 
removed or disturbed; but it is important he should know. 
\ny good dealer must be able to detect a fake, that is, in the case of furniture, 
i piece which has been made up, generally, but not always, by using old parts 
old woods of the period, Fortunately for all of us, this is usually not difficult 
r the experienced to determine. ‘The faker usually overreaches himself, goes 
too far, and puts in some detail which never originally existed, misses part of 
letail which should have been included, or has been careless somewhere. 
One of the most difficult things a dealer has to acquire is a knowledge of 


lues, both for buying and selling. The antique trade is, | suppose, a uniqu 
le; it is not like selecting from a manufacturer certain goods for resale 
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which depend on the demand for success, and if successful can be rep 


Every antique has some different characteristic, there are seldom two t 


alike, and it is on these differences that the dealer has to base his assessme: 


values. He has to determine several things: quality, condition, salability, 


rarity, and how much the differences in design are worth. Something ly 


never seen before may give a piece ‘a kick’, and no two people, of cours 


think alike. What one man may think is fine quality and condition, a1 


just that something which makes it stand out above similar articles, an 


man may not appreciate, or miss, or he may just not agree. ‘Uhat is where the 


of experience and of handling large quantities applies, coupled with the stu 
all those things necessary to qualify as a gocd dealer. Our trade is also un 


in another way, that of inter-trading one with another. [here are three so 


of supply from which the dealer can draw upon to repleiish his stock, p1 
purchases, public auction and other dealers. It will be understood readily t! 


is quite impossible for one dealer to attend all the public auctions that take p 


all over the country in any one week of the year. Except for very important s 


dealers can only find time to view within a radius of about a hundred miles of 


particular locality. In some cases, certain dealers have an arrangement with ot 
dealers either to report to them any particular item of merit, or to give then 


opportunity of purchasing items that have been bought at local sales, usually \ 


commission or small profit basis; in addition to this, most dealers from tim 


time make an extensive tour of the country, visiting other dealers’ shops, 
buying from them such pieces they see as will help to fill a demand that 1 


may have. On the face of it, this would appear to boost up the price unnecessar! 


but in actual fact it is not so. Were it possible for every dealer to attend e) 


sale, some of the local dealers would not, in many cases, be able to purcha 
some of the things they now do, and they would be out-bid by their bigg 
brothers ; so that by inter-trading prices are actually kept at a lower level. Furth: 
a private buyer has not the time to run all over the country looking for a pi 


to fill his or her requirements, and usually asks a dealer with whom he or s 


is in the habit of trading to try and find such a piece, thus saving expense an 
what is more, reaping the benefit of the knowledge and experience of the deal 
with whom he or she may trade. 


I have dealt at some length on the aspects of dealing in antique furniture a1 
on the qualifications required of an antique dealer who is anxious to build uy 


a good business and reputation. Before passing on to other branches such 


porcelain, silver, pictures, etc., | must make a reference to another very importa 
branch of the trade, repairs and restorations. It is understandable that artic 
made one hundred and fifty to three hundred and four hundred years 


of restoration. If this were not done, very many beautiful things that now ado 
our museums and homes would be lost to us by the natural process of dec 
The question of restoration is a very difficult and exacting one; it requires gr« 
skill and the knowledge of how far to go and when to stop; it requires the selectio: 


of woods of the same period having the same figure and grain to match t! 
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e that is to be restored, as when replacing veneers, missing feet or handles, 
in the partial re-gilding of mirrors, or the replacing of disfigured mirror 
tes. These are but a few of the items that occur in the dealers’ every-day life. 
sees so many lovely things ruined in poor restorations by removing the 
patination of a surface and completely re-polishing a piece after repairs 
e been carried out, instead of skilfully matching up, as far as is humanly 
ssible, the new work to the old without disturbing the latter. 
| should now like to tell you a little of the difficulties with which the dealer 
porcelain has to contend. I suppose china generally falls into two broad 
tegories, that which is bought for domestic use or decoration on the one hand, 
|, on the other, pieces which are purely of interest to collectors. ‘There must be 
iny subdivisions of the latter category, some collectors specializing in the 
vares of certain factories and others forming more general collections—such as 
ires—from all factories. | can only say that a china dealer in a fairly large way 
| buy anything that he thinks may prove salable in any one of these depart- 
nts, thereby building up a fairly big general stock which offers objects of 
ssible interest to all kinds of buyers. 
One looks for factory marks when one knows they might be expected to exist, 
it here again one cannot be really helpful by word of mouth since hundreds 
f pieces were produced without marks from most of the factories and obviously 
1 faked piece is likely to bear a faked mark. 
Variations of paste and decoration will enable the expert to distinguish most 
f the wares of the eighteenth century English factories; but this does not apply 
the early nineteenth century when the bone-ash paste invented by Spod« 
in common use in dozens of factories and the painters were itinerant, so 
at their work may appear variously on the wares of almost any factory. 
he question of re-decoration is another thorny problem which one meets, 
instance, quite frequently in early Worcester wares, where sometimes pieces 
ive been decorated outside the factory with more rare and desirable coloured 
grounds and then refired; but it really is not possible to demonstrate this 
irticular problem by word of mouth. 
Obviously one must be particular about condition also, since cracked 
roken pieces except in the case of the greater rarities are generally undesirable. 
\lodern methods of restoration make it necessary to examine every piece very 
irefully since a fresh restoration may not be immediately visible to the nak 
e. An ultra-violet lamp which discloses such repairs immediately cannot very 
ell be carried around all over the country. 
You will see from what I have told you how many are the difficulties with 


hich the porcelain dealer has to contend. He must, as in furniture and other 
f 


ranches of art, know the difference between a finely moulded piece and one o 
nterior merit. He must study and know the history of not only all the English 
ctories but those of Continental Europe and the Far East. He must be able to 
listinguish the difference between pastes, know the names of modellers and artists 
nd their particular characteristics, and also, as in furniture, be able to detect 


fake or piece of later period. All this is a lifelong study. 
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Of all the articles which the Englishman has collected in his home o 
centuries and of those he most treasures, silver probably takes the first 
The eollecting of china, furniture or pictures is more of an acquire 
but the family silver for its intimate associations is nearest the English: 
heart. here are so many reasons which may be advanced for this: the 
of the country, politically, financially and domestically, is written in its s 
Under the wonderful system of hall-marking which was established in the 
of Edward I and to-day exists in substantially the same form, an own¢ 
trace the exact date of his silver, and in many instances the name of the crafts 
He has the guarantee under statutory authority that the quality of the sil 
of a certain standard which is ‘to be as good as the silver coinage or better’ 
you know what is the intrinsic value to-day of our coinage. ‘The rules gover 
the hall-marking of silver are under the strict supervision of the various 
offices of whom the Goldsmiths’ Company of London is the senior office. 
is not the occasion for a dissertation on hall-marks and anyone who wis! 
study the subject, the details of the various marks, the standard mark, 
maker’s mark, the date letter and the town mark, their reasons and hist 
cannot do better than get a copy of that splendid reference book English Golds) 
and thetr Marks by the late Sir Charles Jackson. With all this, there is occas 
for a special pride in the possession of old silver. 

A word of warning might, however, be given here. Hall-marks, altho 
they denote date and the quality of the metal, do not guarantee beauty of desig 
or even any standard of workmanship. in general the excellence of an art 
of silver is governed by the same laws which control other branches of decorati 
art. 

Whether the individual is a collector of silver, furniture, porcelain or pictui 
there are certain fundamental conditions which must be fulfilled by him. He ne 
to study his subject to acquire knowledge. ‘That knowledge will thus continual! 
be improved and will develop in him a natural good taste, a retentive memo 
and a discerning eye. In silver, where there are many ‘snags’ to the uninitiat: 
an individual commencing to form a collection would be well-advised to bu 
only from well-established and reliable dealers. If he is of an adventuro 
disposition, wishes to exercise his own judgment, and is willing to pay for his 
mistakes, and he will surely make some, he should constantly have in min 
‘caveat emptor’. ‘This is not to impugn the honesty of any dealers but to point 
out that dealers have different degrees of knowledge and experience, and som: 
times differing moral standards—in that respect they are not alone. 

Over the years silver articles have not infrequently been altered to mak 


them more useful to changing domestic conditions, for instance, a tankai 
may have added to it a spout to make it more useful as a milk jug. ‘lo conforn 
to different fashions, an originally plain piece of plate may have been decorat: 
with a design of chasing or engraving at a later date, or vice versa, while a: 
ornamented piece may have had the decoration removed from it—‘dechased’ 
‘erased’ as it is termed in the trade. Again, there are instances where the silve! 
smith may have used a piece of silver which had been hall-marked as part 
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article and then inserted into a heavier article. ‘Thus he would be saving 
ity on silver which was levied at that time; ‘duty dodgers’ is the colloquial 
or such articles. ‘This condition sometimes exists in fine early pieces such 
vy cups or coffee pots which have been treasured possessions of important 
s. Unfortunately for the owners such articles do not conform to the hall- 
laws and if a piece came before the Goldsmiths’ Company the old 
would be destroyed and the article re-assaved and stamped with to-day’s 
or, alternatively, the article might be destroyed. ‘This might seem an 
rary action on the part of the assay ofhce but by its regulations it has no 


n in the matter. This duty dodging was comparatively frequent in the 
part of the eighteenth century. Probably in some instances it might be 
the silversmith inserted a mark he had on another article to save the trouble 
nding a piece to the hall with all the delay which might ensue if the silver- 
had to travel by horse-back from his home. Obviously some of thes« 
ns were not done with intent to deceive the client. 
ferring to the ‘duty dodgers’, you might say that cups, sauce boats and 
pots were particularly subject to this attack, and the procedure sometimes 
for the silversmith to insert a false bottom containing the hall-mark on to 
irticle. Suspicion is aroused in that case by the hall-marking stamping not 
ving through the silver and the absence of any mark on the cover or lid. 
there is any doubt the only course is to send the article to the assay ofhce 
a test. Chamber candlesticks have been turned into bread and butter plates 
itting off the candle-holder and hammering up the hole in the centre. Feet 
added to the bottom of a soup tureen for the purpose of selling the article 
jardinicre. ‘Teapots, coffee pots, sugar basins and creams may be altered 
decorated to make them match. Cottee pots or teapots which have been 
worn or damaged can have new bodies supplied to them. Rat-tails can be 
ided to spoons and spoons can be altered into three-pronged forks. By cutting 
ithe top half of a tankard it can be made into a sugar bowl or slop basin. 

Except for the so-called ‘period’ fakes which have been referred to, these 
Iterations and additions, de-chasing or erasing, inevitably destroy the old 
surface. In buying an early piece, a collector should therefore be particularly 
suspicious of an over-bright polish or of a new-like surface. ‘Vhis is not, however, 

vavs necessary as an article may have been highly polished over the years by 

household servants. With tankards which have been de-chased, the original 
itline of the article is sometimes changed and a buyer may be suspicious of 
flat tankard where the sides are inclined to bulge. But again this is not always 
istified. 

Many articles which have seen hard wear over the centuries may be extensively 

paired. Do not buy them. Others, such as tea and cotfee pots and sauce boats, 

ivy have had patches in them to cover a weak spot or an erasure. Do not buy 

m. It may be said these latter are often difficult and sometimes impossible 


letect except by the expert, as the surface may be plated over. If the surface 


not plated, heavy breathing on the suspicious part may reveal the line of the 
lering round the patch. 
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In addition to the above-mentioned irregularities there is the categ 
articles made with deliberate intent to deceive, such as those where th 
marks have been transposed from a not very valuable piece into a mode: 
large article. For example, a section which included the hall-mark mi 
cut from a Georgian salt cellar and inserted into a modern coffee pot. 
‘fakes’ were carried out by highly skilled craftsmen and are sometimes di! 
to detect. ‘Vhen there are the forged hall-marks which are in themselves 
clever work and not always easy to recognize. For the protection of the 
salutory penalties can be enforced for such offences. ‘The maximum pet 
life imprisonment—and on account of that and the vigilance nowadays 
Goldsmiths’ Company, forging hall-marks has gone out of fashion. ‘Th: 
all neat pitfalls for the unwary and reinforce the advice to deal as far as py 
only with those firms whose names are a warranty and will not even s 
evade responsibility if they make an error. 

It may safely be said that reputable dealers will discourage their clients 
purchasing speculative articles which are almost sure to prove in the lor 
a doubtful investment, they will be candid about the pieces they sell, ar 
short, they will endeavour to give their clients a fair deal. After all, ther 
especial virtue in being honest and it is always good business to be so and a 
It may be of interest to know that there is a special committee in Lond 
members of the silver trade and representatives of the museums whi 
appointed by the Goldsmiths’ Company and which meets regularly to cor 
difficult problems of authenticity of silver and its marks. ‘This committee ts 
protection and help to dealers as well as to the public. 

I have told you of just a few of the pitfalls which the public may fall 
‘The job of the dealer is to study and learn, usually the hard way from exper 
so that when a client enters the shop of a reputable dealer he can do so kno 
that what he is shown has undergone the test of the dealers’ knowled 
can then buy with complete confidence. 

Anybody who makes up his mind to be a picture dealer must also mah 
his mind that he has a long period of training before him: in fact, to be succes 
he has to go on learning all his life. ‘The eye can best be trained by constat 
looking at the best pictures. ‘There is no substitute for this; no amount of re: 
of books, of attending lectures or of conversation about pictures can mak 
for the patient study of the best pictures themselves, though all thes« 
methods of study are of great help to the understanding and enjoyment 
pictures when we do look at them. 

How, it may be asked, are we to know which are the best pictures? At t 
until we have gained experience, we may safely trust to the reputatior 
pictures have acquired in the eyes of the picture lovers and critics of the | 
and present. he extreme example of how not to look at pictures is furnis 
by the story of the gentlemen from the provinces who with his wife and fan 
had made a very rapid tour of the Tate Gallery. As he approached the 
turnstile, he said in a loud voice: ‘Well, | don’t think much of that lot; I 


have done that better myself’. An attendant, who no doubt supposed h¢ 
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addressed, quietly approached the visitor with the words: ‘Here, sir, 
it the pictures which are on trial, it is the people who come to look at them’. 
vbody, whether he be a dealer, large or small, or a buyer, such as a museum 
or, a private collector or even a buyer of one picture, or a person of 
or no culture wishing to enhance his enjoyment and understanding of 
as much to learn trom looking at the best pictures in public galleries o1 
te collections. First, by so doing he will train his eye to appreciate some of the 
, qualities which are to be found in a great work of art. Here it may be pointed 
lat We Cannot expect to find more than a few qualities in any one picture. 
thing is to recognize and appreciate those qualities and not to regret the 
ties which are not there and were probably never intended by the artist 
there. Secondly, our student will gradually learn to recognize the period 
ich a picture was painted and in many cases its country of origin or school. 
dly, the work of an increasing number of artists will begin to become 
iliar so that faced with a picture which he has not seen before by an artist 
of whose work he already knows, he will be able to recognize the painter 
this particular picture. It would probably be generally agreed that there are 
stages in this recognition, though with those of much experience the two 
es may often be almost simultaneous. ‘The first stage is one of general 
gnition, as we might recognize a friend’s handwriting by a glance at an 
lope. The second stage is in a sense a check of the first and consists in 
gnizing certain characteristic details, remembered from other pictures by 
same artist. 
\ question that experts are constantly asked is: ‘How do you know that this 
ture is by so and so?’ ‘The least unsatisfactory answer to this question 1S 
ably to ask another: ‘How do you know that that back you see fifty yards 
vn the street is the back of Michael Brown, whom you haven't seen for 
vears! 
\lost private buyers, realizing that they cannot possibly know as much about 
se matters as dealers who spend their lives at it, rely very greatly on dealers 
good reputation for guidance and advice. For though a prospective buyer 
have trained his eye for a time in the Way indicated above, there are. for the 
ary, traps which the reputable dealer will enable him to avoid. 
Let us suppose that our amateur takes a liking to a picture which purports 
by a well-known seventeenth-century artist. If he is buying from a reputable 
er he should know that he is 1n fact getting a picture by the artist in question 
good condition and not: 
(a) A modern copy (made by some modern artist without intent to deceive). 
(6) A modern fake (made dishonestly with intent to deceive). 
(c) An old copy or fake made (say) in the eighteenth century. 
(d) A contemporary picture painted by a pupil or other artist under the 
nfluence of some powerful artistic personality like Rembrandt or Hals. 
(e) A contemporary picture painted in the studio of some great and over- 
orked artist like Rubens or Van Dyck, mainly or entirely by pupils with or 
ithout touches by the master and under his supervision. 
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The above possible alternatives to genuineness are listed roughly in 
difficulty of detection. 

It is sometimes stated that there is a lot of snobbery about big name 
buying of pictures and there is some truth in this statement. It is not th: 
who is responsible for such snobbery but the public. It would suit th: 
very well if he could successfully present a picture saying: *‘ Here is 
seventeenth-century picture—I haven't the slightest idea who painted 
worth £2,000’. The trouble is he would never sell it. The public insist on 

Next in importance to the question of authenticity is the question ot 
and a highly complicated question it is. People sometimes ask: ‘How 
a Van Dyck (or whatever it may be) worth?’ This is not really a very muc! 
intelligent question than: ‘How long is a piece of string?’ For the valu 
picture depends on many ftactors—its composition, colour, draughtst 
light and shade, size, attractiveness, history and, especially, that almost ind 
factor called ‘quality’ of paint. It depends on all these factors as well a 
reputation of the artist. 

A few general principles may be laid down. We most of us do not app: 
the products of the two generations or so immediately preceding our ow! 
it therefore takes about a hundred years from the time it was painted 
value of a picture to find its level. Fashions in pictures which have been p 
at least a hundred years do not vary nearly as much as is often supposed. 

‘The remarks which follow refer entirely to pictures at least a hundred 
old. In process of time they rise steadily or violently in value and this f 
chief reasons: over a period of years the value of money decreases; t! 
that is to say, an inflationary tendency and the value of pictures wit! 
solid property therefore increases; secondly pictures gradually find thei 
into museums or (very rarely) are destroyed and so the possible numbe: 
artist that can come into the market is constantly reduced. 

As time goes on the gap in value between the best works of any parti 
school or artist and the less good increases, and it therefore pays to | 
best of its kind: it is wiser to buy a first-class picture by a second-class 
rather than a third-class picture by a first-class artist. More and more atte! 
is paid to condition; badly damaged pictures are wanted less and less. 

A collection of pictures, in aggregate, is always worth more than the 
of the value of each individual picture if each picture were owned by a dif! 
person. It follows, therefore, that the addition of (say) a seventh good pict 
to a collection of six good pictures of more or less similar period or sc! 
increases the value of the additional seventh picture and that of the original 

It was indicated above that the prudent buyer will always seek the hel; 
a reputable dealer from the point of view of authenticity. Still more will h 
wise to do so from the point of view of value. 

I have dealt at some length with the difficulties with which a dealer | 
contend in buying antiques and the knowledge it is necessary for him to acqui 
Before concluding this paper I should like to say a few words on the se! 
angle, which will of course embrace that of buying by the public. 
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here are two ways in which an article can be sold, by high pressure salesman- 
or by the art of selling to satisfy a demand, and giving lasting pleasure 
oing so to the buyer. ‘There is no question to my way of thinking that the 
r method is the only one worth pursuing, and at the same time the dealer 
ins the self-satisfaction of doing a job well. A dealer can get just as much 
sure in finding an article to fill a much needed want, particularly if this is 
ficult, as does the client who buys it. Many friendships have been formed 
veen dealer and client this way. 
hose of us who have formed the habit of collecting antiques usually start off 
i small way, because of the appeal, the romance and history attached to them, 
vell as an innate desire to possess lovely things; and eventually we become 
tten with the bug’, which eats more and more into our systems. As we progress 
taste and knowledge improve and increase, we become dissatisfied with the 
es we first bought, and we want to replace them with better and finer things, 
far as our pockets will allow. 

(his brings me to the point I should so much like to impress on those who 

¢ heard me read this paper, and those who may read it in print. It should, 

m the beginning, be the aim of every buyer to acquire only the best of its 
ind however humble it may be, or however low in price. ‘The same rule should 

jually apply as we buy better and better things; it should be instilled in out 

nds that the remembrance and lasting effect of quality remain long after the 
price 1s forgotten. 

So many of the public spend their time, and [ think to no purpose, in hunting 
for bargains, but gone are the davs when this was possible: the advent of the 
motor car has been the instrument which has brought this about. One has only 
to attend the smallest of sales in the most out-of-the-way places to see a dozen 

two dealers who may have come to buy just one piece of merit in such a.sale. 

How often we come across people who in asking the cost of, say, a bow-front 
hest of drawers, the price of which is £50, turn round and remark, *‘ Why, 
| saw one the other day like that and the price was only £25’. Such people do not 
seem to realize that most dealers know their business, and are unlikely to sell 
inything for £25 worth {50 and, further, that they would be glad to pay mor 
than {25 for one worth {50 in order to secure it. Of course, one can buy a chest 
{ drawers at various prices, just as one can buy any other commodity, but 
nowadays nothing good is cheap, in whatever field. For the serious buyer, this 
should be of great importance, because, if and when the time comes when he or 
she might wish to sell, they would always find a buyer for a good article, and quite 
likely in the course of time would get more than was paid for it, whereas he 
ir she would be lucky not to make a loss on one of inferior merit. 

| should like to suggest, with respect, that anyone interested in purchasing 

ntiques should place himself or herself in the hands of a dealer of good repute, 

nd tell him what he can afford to pay and what he wants to collect. Insist 

nly on buying things of fine quality, and ask if a piece has been restored o1 


iltered in any way and, as a means of protection, ask the dealer to give a written 


guarantee of genuineness and to put a circa date on his invoice. Any good dealer 


= 
= 


JOURNAL OF THE ROYAL SOCIETY OF ARTS 41H FEBRUARY 


will be glad to do this; it is a protection for the buyer and can only ins 
confidence in the dealer. 

I have endeavoured to the best of my ability to give you, by what I hav« 
some idea of the difficulties with which dealers have to contend in the pu 
of their calling, and the knowledge it is necessary to acquire before on¢ 
qualify as a dealer of repute. It may perhaps have surprised many of you, 

I have come across people who have said, ‘I should like to be in your busi: 
all you have to do is to buy something you fancy and sell it’. ‘This I hope you |! 
gathered is far from the case. A dealer performs a public service : he is the medi 
for calling attention in very many instances to fine works of art and antiquiti 
which are acquired by our museums and art galleries; he does much wor! 
collecting, and in assisting private buyers to assemble their collections 
and small; he goes to a great deal of trouble and expense, and places at 
disposal of his clients the benefit of his knowledge and experience hardly co: 
by, and hardly worked for. It is, I think, one of the most  fascinati: 
occupations in the world; we are constantly brought in touch with beauti! 
and lovely things, and it is instructive to the mind, satisfying to the eye, 
atfords inestimable pleasure. 

I should like to express my thanks to Mr. Bernard Perrett, Mr. John Hodg 
and Mr. Hugh Agnew, who have so kindly assisted me with data on porcelai: 
silver and pictures respectively. 

In conclusion I should like to say how much I appreciate the honou 
having been asked by our Chairman, Sir Ernest Goodale, to read this paper 
the Royal Society of Arts. ‘Those of us who are so fortunate as to receive and r 
the various papers and lectures printed in its most excellent journal cann 
feel anything but gratitude for the manner in which it fosters and encourag: 
all branches of art and industry. It broadens our minds, is most instructi 
and inspires in all of us an endeavour to give of our best and to make perfecti 
our aim in all that is best and worthwhile in life. 


DISCUSSION 


THE CHAIRMAN: We have all heard of the Iron Curtain, some of us have heard 
the Bamboo Curtain, and this afternoon we have had a pair of antique curtains draw: 
aside to show us something behind the scenes of the business of buying and sellin, 
antiques. I am sure that we are all very grateful to Mr. Cecil Turner for his extreme! 
instructive paper. 


MR. F. C. WINBY: I wonder if the lecturer would tell us from which direction w: 
are likely to find the most frauds? I might tell you that some time ago I wa 
in a continental town, which I read in the guide book was noted for its ancient 
workers in leather..I bought a kind of portfolio-wallet in leather and was pleased wit 


it. Some time after, I saw a stamp in the corner ‘Made in Birmingham’. 


THE LECTURER: I do not suppose there is one particular aspect of the art worl 
whether silver, porcelain, pottery, furniture, pictures, glass, tapestries or fabrics 
that has not had the attention of the faker and the maker of reproductions, b 
I do not think there is one specific field that is worse than another. One should b 
very careful in forming a collection and in buying things. It is far better, as I hay 
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to go to somebody with real knowledge—and by that I do not mean one’s 
who has a collection and a reputation for having nice things. Quite frequently, 
ways, but quite frequently they have no knowledge whatsoever, and it can be 
misleading for the buyer. 


SIDNEY T. LAUGHTON: Could the lecturer tell us what has influenced the change 
te in America over the last thirty years? I believe that about twenty years ago 
r furniture was extremely popular, but that it is now a drug on the market. 
the change of taste influenced by our clever salesmen who went there ? I was there 

thirty years ago, and I saw a most beautiful carved Court cupboard. The owner 
iladelphia at the time of Prohibition kept his ‘hooch’ in one of the cupboards, 
in order to make it more practical he had bored a hole through the carving and 

i Yale-lock on it. 

nother point I would like to make is that the names of Chippendale, Hepplewhite 
Sheraton are most attractive and come tripping off the tongue. Now, if a 
described a beautiful sideboard as by Ince and Mayhew or by Mainwaring, 

ld it have the same poetical signification ? 


& LECTURER: Answering the first part of the question, the taste in antiques in 
last thirty vears has been governed really by the change in the mode of living 
ty years ago large numbers of people could afford to have bigger homes and _ the 

f to run them, which is not so to-day. The present tendency is for smaller rooms, 
ller houses and smaller apartments, and therefore the tendency is to furnish 
se particular homes with smaller fittings. In the Stuart and the earlier oak periods, 
st furniture was inclined to be large, and therefore it is not so suitable. 

With regard to the second point, I think that any dealer or collector would be just 
appy, if not happier, to possess a piece marked or stamped Ince and Mayhew as 
would if it were by Chippendale, Sheraton or Hepplewhite. There were a number 

rv fine cabinet makers in the eighteenth century, and for those who are interested, 
re is a most excellent book giving dozens of names of those craftsmen, by Sir 

\mbrose Heal. But a work of art is a work of art irrespective of the artist. If it is fine, 

lways will be fine. 


R. G. W. PHILLIPS: I should like to ask the lecturer for his views on the lamentable 
ss of antiques from this country to countries abroad. 


HE LECTURER: The questioner no doubt refers to the number of articles which 
e, over a period of years, been going to the United States. The United States has 
n doing what we did in the seventeenth and eighteenth centuries. There has been 
rain, but I think that the exchange of antiques and works of art all over the world 
vod, educationally, morally and financially. It will probably relieve the questioner’s 
nd when I tell him that only this last week the British Government gave permission 
the supply of currency to purchase antiquities from America, Canada or from 
other hard-currency area in the world, and so we can hope that in the course of 


e the flow will steadily come back to this country. 


IR. E. HANCOCK: Could the lecturer tell us if a piece of furniture can be faked 
well that it will deceive the eye of an expert? 


HE LECTURER: You know, that word ‘expert’ is a very difficult word to define 
ight consider myself an expert, but my contemporary competitor might think 
t | do not know what I am talking about and vice-versa! I suppose it is possible 
i fake piece of furniture to deceive the expert, but I am quite certain that it is not 
sible to fake any piece of furniture to deceive every expert. 


“as: The lecturer referred to 1830 as the datum line for antiques as fat 
he antique dealers were concerned, and attributed that to the introduction of 
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machinery. Surely that is a relatively minor point; surely the line is dra 


because of the debasement of design and art generally ? 


THE LECTURER: | think that one has to be kind. I believe I said, when refi 
pictures, that it takes at least one hundred vears before any work of art of a1 
or century can be appreciated. | would rather not express my own views wit! 
to the question. There is a great deal of substance in what the questioner 
the real factor governing the choice of 1830 1s the difference between hai 
machine-made articles 


THE CHAIRMAN: I am sure you would wish me, on your behalf, to ext 
Mr. Cecil Turner a very warm vote of thanks for the fascinating paper that 
read to us this afternoon. He has obviously given us of his great eruditior 
subject, has told us a great deal and warned us about the pitfalls of picking up 
bits and pieces here and there. I am sure that you would wish 
thanks for his paper. 


to show 


The vote of thanks was carried with acclamation, and the meeting then ended 


EXHIBITION OF PICTURES FOR SCHOOLS 

The eighth annual exhibition of pictures for schools organized in London | 
Society for Education for Art is to be shown at the Whitechapel Art Gallery, | 
Street, Et. The se exhibitions consist of original works of art specially che 
being suitable for schools. They provide local education authorities and 
with an opportunity to buy contemporary works and many hundreds | 
so bought in previous exhibitions. 

The exhibition will open on the 5th and close on the 27th February. Adn 
free. The gallery is open on weekdays, except Mondays, from 11 a.m. to 6 4 
and on Sundays from 2 to 6 p.m. 


AVE 


SHORT NOTES ON BOOKS 


HUMPHRY DAVY: ‘PILOT’ OF PENZANCE. By James Kendall. Faber, 1954. 10s 6d 

This short biography of the chemist who became the rage of London befor: 
was thirty and to whose lectures Coleridge used to go merely to ‘increase hi 
of metaphors’, describes his life, his quarrels and his discoveries from. thx 
lamp to Michael Faraday. 


4 GLOSSARY OF CHINESE ART AND ARCH4ZOLOGY. By S. Howard Hansford. The ¢ 
Soctety, 1954. 158 
This glossary is addressed to readers of Chinese who require precise definit 
of technical and conventional terms met with 1n current writings on art and archo! 
and also to those, already familiar with Chinese arts, craft and antiquities 
have embarked on the study of the written language. "There are 112 drawing 
illustrate the text. 


TEACH YOURSELF TO STUDY ART. By D. Talbot Rice. English Universities Press, 1955. | 

This book, in addition to giving an outline history of the chief schools of art, atten 
to answer the questions why pictures have been painted and why we should |! 
at them, and discusses patronage, taste, the value of representation, and matte: 
art study. There are twenty-four pages of half-tone plates. 
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BRUARY I9§5 SHORT NOTES ON BOOKS 


CTION TO TYPOGRAPHY. By Oliver Simon. Penguin Books, 1954. 38 6d 


revised edition of a book published in 1945, rules of composition are laid 
e choosing of type and the setting of the text, from title page to index, 


questions of illustration and binding are discussed. "There is a bibliography 


index and many illustrations in the 


WORK AND ENAMELLING. By Herbert Marvon, F.S.A. Chapn 


pman & Hall, 1954 


sis the revised edition of a book first published in 1912. It is ‘a practical treatise 


ld and silversmiths’ work and their allied crafts’, and it covers the points 


arise in all technical aspects of jewellers’ work. ‘There are 333 line drawings 


ril Pearce and 35 half-tone plates 


SH MEDIAEVAL ARCHITECTS. By Harvey. Batsford, 1954. 


s is a biographical dictionary of English architects, master masons, carpenters, 


building contractors and others responsible for design down to the 


Veal 


[here are a topographical and a general index, and several appendices 


ry one of the employed, over 14 years of age, 
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I 


ACTORY 


SYSTEM IN THE UNITED 


STATES 


ere was lately opened at Lawrence, Massachusetts, a New Elall, in connection 


the Pacific Mills, which is quite a new feature in the factory system. Here it 


Kpe ted that during each week there w ill be pro. ided, free to all of the operatives 


hese mills, a lecture or a concert, or some pleasing and_ profitable exhibition. 


is hoped that the future would prove the existence of sympathy for the interest 
t 


1 engaged in the service. On the occasion the operatives assembled to the number 


50, and were addressed by Mr. W. Chapin, the resident agent of the corporation, 


procee led to describe some of the distinctive features of the Pacific Mills. The 


ry contained 1,500 carefully selected volumes, 500 of which were in constant 


ulation. ‘This was open to all on the payment of a single cent each week. Then 


was the Relief Society, which was essentially peculiar to this establishment 


is required to give from his wages 
four, or six cents per week, unless the fund become too large; and in case of 


ness he has proper medical attendance, of his own choice, free of expense, and 
roportionate allowance of 1 dollar 25 cents to 3 dollars 75 


5 cents per week during 
ess, even if it should extend to six months; 125 persons had received the be nefit, 
upwards of 1,100 dols. had been distributed, while no one person had con- 
ited more than a single dollar to the fund. The Savings Bank, connected with 
ishier’s office, where sums from five cents to 100 dols. and more, were received, 
in annual six per cent. interest allowed, was distinctive, yet 1t was gratifying to 
that this corporation was not alone in adopting such a means of good to its 
people. Upwards of 10,000 dols. had been deposited by the operatives in six 
ths. The Boarding Houses contained unusual provisions for health and comfort, 
vere susceptible of improvement. Mr. Young, treasurer and general agent, 
made a few remarks, averring that here was proof that a corporation sometimes 
soul. 
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Some Activities of Other Societies and Organizations 


MEETINGS 


Victor Albert 
6.16 pn 
| chan Deg 


THURS. lO FER. I 
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S.W.7. Exhit 
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3.30 p | ides 
il, Dulwich and Syde NoW UNTIL 12 FEB. The Craft 
1617 Hav Hill, W.1 
and Books 


tre, 26 

Kennedy 

Imt g MON 14 FEB. UNTIL 12 Mat 
“ it the Roval tutior . the Museum 
Albemarle tr m Road, 5.W.1 


NOW UNTIL 19 FEB. Solid 
Charing Cross Lond 
f Solid Smoke] 


NOW UNTIL 20 FEB. Roya 
Albert Museu 
of Fine Arts 


TUES. 15 FER. ( Inst 
George Street, S.W.1 30 1 | 
7 FEB. Electrical Engineers, Institution of, Savoy lr. R. M. Wakelit W. H.W 
I W.C.2 30 pa Th Problem Radu nto the Desigr f py ” 
Interferer 
Electrical Engineer Institut 2 
ipl Society, Royal, South t S.W7 W.C.2.5 EH ] 
pu Duncan Carse South reia Sur Atow Ener } 
runs. § res. Civil Eng rs, Institution of, Great George Industrial Transport Association tt 
St t,5.W.1. 5.307 ne Lhe Effect , of Arts, W.C.2. 6.30 ( I) 
f fora aS age D Railway Out! fl da 
Manchester Geograpt Society 16 St. Marv’s Manchester grap! 
4 Parsonage, Mart ter, 3. 6.30 
650 7 M ( Natal 
7.301 HIM hamy 7.15 p.m. P. P. Towr 
ts of Yarn Windi 
RK. Gill: S ig of Synthetic Fibs London, Burlingtor H 
B. Colgrave Northumby Lif 
Wt rep. klectrical Engineers, Institution of, Savoy 
’ len hle B 
W.C.2. 5.30 1 l Jowett ad nerable Bed 
(, O. Evar 1 Stud f Commercial Time Lost on British Kinematograph Societ ‘ | 
ransatlay Rad Circu iu t Disturbed House, Warde Street vi. 7.2 
l pheric Condition 2) A. M. Humby, C. M Hutt The Impact of 
M i | Hit Performan 
Characterist f High-Frequency Radio Telegraph Victoria & Albert M 
Circuit O15 | 
} titic ] run 
Engineering Inspect Institution of, at the Roya 
of Arts, W.C.2. 6.45 p.m. C. J. F. Tanner 
The Future Role of Inspection THURS. 17 FER. Electr Eng ! I 
Savoy Place, W.C.2. 5.301 P. 
Mechan Eng er Institution of, 1 Birdeage Introduction to th Stud f Se VJ 
Walk, 645) pa The f Models 2) E. J. Davies: The D pment of 
D> ISSIOT n Fran 4 
Ou Production 
Newcomen Society, at the Science Museum, Sout! 
Kensington, S.W.7. 5.30 pa A. Raistrick T} Road Transport Engir Institut f 
Vechantsation f the Grassington Moor Mines, Society of Arts, W.C.2. 6.30 pa j 
Yorkshur Some l rend ht l f 
Petroleum, Institute of, 26 Portland Place, W.1 
5.30 p.m. C. G. Wi mis ipplicational Research in 
the Petroleum Industs FRI. IS FE British S« I rding A 
Roval Society of Arts, W.C.2. 7 | 
Museum, South Kensington, S.W.7 Clark : Electro-acoust f Microt 
B. Watson English Villas and 
ifors Mechanical Engineer Institutior f I 
Walk, S.W.1. 5.30 p.m. Prof. L. J. K 
rical Engines Institution of, Savoy Williams : Pulsating t 
Place, W.C.2. 5.30 pa W. Palmer Veaintenay Meters th Part aw Ref t 
Principles for Automatic ] vchange Plant Internal Combustion | 
Fuel, Institute of, at the I titution of Civil Engineers sat. 19 FEB. Horniman Mus Lor | 
Creat George Street, 5.30p.m. E. M. Edwards, Hill, S.E.28. 3.30 pa 4 7. Arkell } 
W. T. Hird, S. L. Wright and T. Ricketts Wales Statuettes of Ancient Egypt 
Gas Board Integration of Fuel Suppl 
FRI. Il FEF Mechanical Engineer Institution of, OTHER ACTIVITIES 
Birdeage Walk, S.W.1. 5.30 p.m. L. W. Bryant and 
Cowdrev The Effect fi i lempera 
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